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TEMMING from the relentless research in The Texas 
Company’s Beacon Laboratories, many of today’s most 
outstanding developments in fuels and lubricants may be 
credited to Texaco. Thus it is that Texaco’s years of research, 
plus endless practical tests, has resulted in Texaco’s leadership 
in these important fields— 
More scheduled airline mileage within the U. S. and to other 
countries is flown with Texaco than with any other brand. 


More buses, more bus lines and more bus-miles are lubri- 
cated with Texaco than with any other brand. 
More stationary Diesel horsepower in the U.S. is lubricated 
with Texaco than with any other brand. 
More railroad rolling equipment in America is lubricated 
with Texaco than with any other brand. 
More Diesel horsepower on streamlined trains in the U. S. is 
lubricated with Texaco than with all other brands combined. 


More tourists use Texaco FIRE-CHIEF Gasoline than any 
other brand. 


Why not let the experience of these careful 
buyers be your guide when you next order 
fuels and lubricants. 

Trained lubrication engineers will gladly 
cooperate in making savings with Texaco. 
Phone the nearest of more than 2300 Texaco 
warehousing points in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York, N. Y. 
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Evaluation of Ball and Roller Bearing 
Greases 


HEN the Annular Bearing Engineers 

Committee began to function actively 

some vears ago after perhaps a decade 
of individual study by ball and roller bearing 
engineers and the research personnel of a few 
of the large oil companies, evaluation of ball 
and roller bearing greases became one of the 
most important problems in these industries. 
Undertaken on a cooperative basis, for the pur- 
pose of proving or disproving certain rule of 
thumb theories, this activity quickly led to the 
development of several unique laboratory de- 
vices. 

Some of these had been already existent in 
principle, but required perfecting. Others were 
comparatively new. The idea back of all, 
however, was to observe bearing lubricant per- 
formance under simulated operating conditions 
which could be varied to include extremes of 
temperature, and representative speeds and 
pressures. 


Relation of Sealing 

These laboratory activities were accom- 
panied by more consideration — of 
methods of sealing and study of lubricant 
performance under subnormal or abnormal 
temperature conditions. Ball and roller bear- 
ing sealing was not a new idea, but control of 
the lubricant in the bearing came to be con- 
sidered as most important. 

With the development of pressure grease 
lubrication, a most disturbing habit became 
evident among many plant operators. The 
grease gun gave them a means for protecting 


serious 


their bearing investment, and they literally 
“fell over backwards” in their endeavor. The 
result was that greasing schedules were some- 
times planned as often as twice daily. 

Few, however, seemed to realize that for each 
gram of fresh grease applied, almost an equal 
amount of used grease had to go somewhere 
usually past the bearing seals to accumulate 
or drip onto adjacent parts of the machine. 
This was often aggravated when the bearing 
was subjected to higher temperatures, espe- 
cially when greases were used which would thin 
down to a virtual “light oil” state of fluidity. 
Under such conditions increase in temperature 
would have a contributing effect to leakage 
similar to the effect resulting from applying 
grease to the bearing under sufficient pressure 
to force it past the seal. 

It doesn't take much pressure to impair the 
sealing properties of many excellent bearing 
Once this has occurred, more frequent 
re-lubrication becomes a virtual necessity. So, 
many bearing authorities began to refrain from 
using pressure gun fittings in favor of plugs 
which could be installed only when it was time 
to re-lubricate. This stymied the over-zealous 
custodian of the grease gun; it also reduced 
cost of lubrication and improved bearing per- 
formance, fora ball or roller bearing is a unique 
device which functions best on a minimum 
rather than an excess of grease. 

With this accomplished, bearing designers 
could then give even more careful attention to 
their sealing methods. The logical result was 
the prepacked double-seal bearing and the 


seals. 
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vartridge type unit which today are designed 
to operate for several years on the initial charge 
of grease, which in a small bearing may be as 
low as one gram in weight. 


GREASE RESEARCH 


Meanwhile, the petroleum industry — in- 
augurated a most extensive grease research 
program. Better sealing required better lubri- 
cants, meaning that greater durability was 
necessary. 

The durability of a grease is synonymous 
with its lubricating ability; any change in the 
physical or chemical nature which will affect 
this is objectionable. The physical nature of a 
ball or roller bearing grease is most apt to be 
affected by temperature or moisture; the 
chemical nature by oxidation of certain of its 
petroleum or fatty oil components. 

Temperature affects the consistency inverse- 
ly. In other words, the grease gets harder as 
the temperature goes down, and softens at 
higher temperatures. Within certain reason- 
able limits, this has comparatively little effect 
upon the lubricating value. To be sure, re- 
lubrication at low temperatures may be more 
difficult, some grease guns being unable to 


pump certain greases. Conversely, as the 
higher temperature limits are approached, 


leakage may develop, but this is not likely if 
the grease is specifically prepared for ball and 
roller bearings and the seals are effective. 


Temperature Research 


As industrial ball and roller bearings are 
more apt to be exposed to high temperatures 
rather than to chilling, it was logical to design 
such equipment as the A.B.E.C. machine so 
that grease behavior at certain elevated tem- 
peratures could be observed, up to a reason- 
able limit, such as 220 degrees Fahr. (though 
a maximum of 300 degrees Fahr., is attainable). 
In addition to the leakage tendencies, it is also 
practicable to observe the torque characteris- 
tics as well as the ability of the grease to adhere 
to the test bearing at the temperatures of test, 
which are normally 80, 150, and 220 degrees 
Fahr. 

The same observations are practicable with 
the torque-breakdown machine of The Texas 
Company as shown on page 137. This device, 
however, is possessed of an advantage in that 
three speeds are available, 1.e., the conventional 
1750 r.p.m. motor speed, as well as lower speeds 
of 900 and 36 r.p.m. 

In addition, both high and low temperature 
conditions can be simulated as the device is 
provided with an insulated chamber equipped 
with copper tubing, permitting the circula- 
tion of brine or steam, there-by affording a 
temperature range from minus 40 to 350 degrees 
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Fahr., or above. The bearing and housing are 
located in the aforesaid) chamber which is 
capped with an insulated cover plate during 
the test procedure. 

It is also practicable to carry out low tem- 
perature torque tests on either ball or roller 
bearings in a cold box or cold room wherein the 
temperature of observation is contingent upon 
the refrigerant used. By designing a suitable 
turning mechanism, certain investigators have 
developed a cold box test whereby it is practic- 
able to measure the time required to make one 
or more complete turns of the bearing. This is 
expected to afford an interesting means where- 
by low temperature starting characteristics of 
certain greases can be further evaluated in 
terms of the time required to turn the test 
bearings. (See pp. 138 — 139.) 

Low temperature evaluation of ball and roller 
bearing greases occupies a most important part 
in grease research today in view of advances 
made in aviation. The modern aeroplane has 
gone practically entirely to the ball bearing. 
Kew realize the multitude of such bearings re- 
quired for control mechanisms, landing gear, 
and engine accessories on the transport or mili- 
tary ship today. A safe estimate is from 1000 
to 1500 bearings, all of which must function at 
whatever atmospheric temperature the plane 
may encounter. From 40 degrees Fahr., below 
zero to 150 degrees Fahr., is the temperature 
range over which lubricants for control bearings 
are expected to function; on the other hand, 
magneto and generator bearings must be lubri- 
cated at temperatures as high as 350 degrees 
Fahr. 

This presents an entirely new problem = to 
the grease chemist: for, in addition to the rel- 
ative viscosity and pour test ranges of paraffin 
and naphthenic base oils, he must consider their 
compounding ability with a wide variety of fats, 
the oxidation tendencies of these latter, and 
the metallic bases available for soap formation. 
Suitable laboratory testing equipment is of in- 
estimable value in enabling him to evaluate his 
proposed compounds. Laboratory testing in 
terms of days must literally predict bearing 
performance in terms of years. 


The Effect of Moisture 

Moisture, in turn, may cause change in a 
grease if the soap constituent is affected. Lime 
soaps are conventionally thought of as rela- 
tively insoluble in water, whereas sodium soaps 
may be affected, dependent upon the nature of 
the fat used in their manufacture. But sodium 
soap greases withstand higher temperatures; so, 
even though they may be soluble, they are 
preferred alone or in combination with a small 
percentage of lime soap for many types of ball 
or roller bearing lubrication. 
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Chemical Breakdown 

Another most active phase in research dur- 
ing latter vears has been the development of 
practicable laboratory tests which will predict 
grease performance in service. In other words, 
the chemist has realized that oxidation 
is the primary reaction which may change the 
chemical nature of a Long time storage 
tests of bearings packed with various greases 


PTCUse 
Yrease. 


have been popular in the bearing industry and 
They have fore- 
told some valuable data as to grease Compound- 
but the faet that had to wait for 
months and even vears to be sure was a definite 
objection. oxidation 
studied. 


grease laboratories for vears. 


MY One 


So. accelerated Was 


This has been approached from two angles: 
Thi static, Where hy test 
suitable 
under 
and 


The d 


faces 


samples of greases in 
contamers 
controlled 


are exposed to OxVgen 


pressure and temperature 
ynanue, Whereby exposure of fresh sur- 
of the prevails. Operating a 
bearing nan atmosphere of oxvgen was one 
approach. Tt is still being studied. 
RESISTANCE TO FLOW 

The various torque and breakdown machines 
discussed clsewhere in this article indicate the 
relative change in fluidity which will occur in a 
when subjected to agitation in a_ ball 
bearing, the effeet of temperature. In 
is of interest to note certain obser- 
Investigators studied this 
plasticity from the viewpoint of vis- 
cosity, especially where pressure prevails 

There is a direct 
change im 
with temperature or pressure and its perform- 
ance In in consistency which 
would be comparable with change in viscosity 
in an oil has prompted a number of investiga- 
tors to attempt to develop a method of de- 
termining the viscosity of or their re- 
to flow. as a guide to prediction of the 
temperature range over which any such prod- 
uct should be used, and the relation of torque, 


vrease 


angle ofl 


vrease 
also 
addition, it 
vations of who have 


change in 


rate of 
plivsical characteristies of a grease 


relat 1On het weell the 


service, Chang 


Yreases 


sistance 


power consumption, through internal frie- 
tion. 

The research work of Dr. E. C. Bingham and 

M.HL. Aversonin the study of viscosity determi- 


nation of very viscoussubstances suchas greases, 
and the design of actual equipment for such 
measurements is particularly noteworthy. Both 
employed pressure for the acceleration of the 
flow of material through their respective ma- 


chines. In this regard, Dr. Bingham found 
that “in the measurement of plasticity... high 


pressures give data which may be hi indled more 
simply than the data at low pressures.”"T 


Arveson*, in turn, showed that the apparent 


C 
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of a grease varies with the rate of 
shear and that it may be accurately measured 
in a constant shear viscosimeter. 

Other investigators, such Herschel, 
Bulkley and Bitner§, have worked towards a 
type of consistometer which will enable one to 
work out flow-pressure diagrams. The latter 
hold a particular advantage for this type of 
machine in the study of materials which change 
rapidly in) consistency with time, or which 
show a breakdown of structure with mechanical 
working. 

Any device determination of change in 
consistency or viscosity with pressure or tem- 
perature involves a static test. In realization 
of this fact. there has been an interesting trend 
among still other practical investigators 
ward development of a testing machine which 
will enable visual observation of the behavior of 
under actual service conditions. De- 
f the informative machines 

study of breakdown tendency and 
or power Consumption, in grease lubri- 
cated ball or roller bearings are discussed else- 
Where in this article. Likewise. a composite 
machine been built. which enables these 
to be obtained simultaneously, 
with suitable data for plotting of torque curves 
for any comparatively plastic grease, in terms 
of gram-centimeters. These data are obtain- 
able under service temperature conditions. 

Actual service tests on greases especially 
devised for ball and roller bearing lubrication 
have shown a most interesting agreement with 
the data and observations made on the same 
products on the so-called Torque-Breakdown 
Machine. They have proved conclusively the 
value of correlating laboratory research with 
practical service in the study of refinery prac- 
incident to manufacture of specialty 
greases and other lubricants designed for in- 
tensive duty. 

In the study of torque characteristics of 
various types of grease, the data developed by 
this Torque-Breakdown Machine have checked 
with Arveson’s statement that “While the 
initial torque of ball bearings freshly filled with 
the proper grease was dependent upon the 
consistency in other words, on apparent 
viscosity at low rates of shear .. . the torque 
and rise in temperature at equilibrium condi- 
tions were primarily dependent upon the vis- 
cosity of the oil in’ the “* Later re- 
search has proved, in addition, that torque is 
materially affected by the method of 
manufacture. 
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Grease Evaluation at Elevated 





The Texas Company Machine 


Both of the above machines are designed for observ- 
ing grease performance in ball bearings. In design, 
each involves a fractional H.P. Motor attached directly 
to a shaft carrying a ball bearing. By enclosing this 
latter in an oil jacketed housing which is subject to 
electric for The Texas Co., and 


B. E. ¢ 


observe grease behavior, as to aeration, leakage, chan- 


temperature control 


machine), it is practicable to 


gas for the A 


neling, or change in texture over a wide temperature 


Temperatures 














The A. B. E. C. Machine 


Kahr. The 


. machine includes a mechanism for measur 


range up to a maximum of 300 degrees 


A. B. E. C 


ing both starting and running torques. 


After a test the bearing can be removed, cooled and 
studied for grease leakage, as an indication of lubricant 
consumption. After complete cooling, the grease re- 
maining on the bearing can be observed as to change in 


texture as compared with the original product. 
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Grease 
Testing by 
the Torque- 
Breakdown 


Machine 


By testing a vrease directly ina ball 


under controlled conditions as to speed 

















lor roller bearing 


and tempera 


ture, it is practicable to simulate actual service opera 
tion and obtain interesting information as to the 
behavior of anv such tvpe of lubricant The torque 


breakdown Trhite bine 


4 


B. 


. YOO r.p.m., 


consists of 


illustrated here 
An insulated 
ture of test 
of shaft K. 


jacket for controlling tempera- 
Pest bearing is attached to end 
1,” line leading to inside of jacket This 
carries either steam or cold brine 

obtain 


Potentiometer for gy temperature of 


outer bearing race 

Levers for transposing torque forces onto 
platform of gram scale, F 

1750 r.p.m., one h.p. induction motor, directly 
connected to shaft K 

; hep. induction motor which can 
be geared down to obtain shaft speed of 36 
r.p.m when hecessary. 

Clutch lever for driving with either 1750, 900 
or 36 r.p.m. Motor H drives through motor 
G. 











J. Shaft hangers. 


L. Motor starting switches. 


M. The svstem of levers (within A) for register- 
ing the turning moment of the bearing hous- 
ing and transmitting it for registering in 
grams on the platform scale. 

N. The calibrated thermocouple 
temperature measurement. 


for bearing 
P. A series of copper tubing for circulation of 

refrigerant or steam within insulated jacket A. 
developed by the Re- 
it is 
practicable to observe relative starting and running 
leakage, and temperature rise caused by 
internal friction in the grease. 


By the use of this machine 
search Laboratories of The Texas Company), 


torques, 


Note breakdown of a typical roller bearing assembly 
in upper left hand corner). This shows the housing 
in which the bearing is located for test, to study effect 
of temperature on grease leakage: the torque charac- 
teristics and adherence of grease to the bearing. These 
observations are practicable on either ball or roller 
bearing over a temperature range from 40 degrees 
Fahr. to 350 degrees Fahr. 
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Showing the Navy Cold Test epar 
Norma-Hoffmann Cold) Pestiggtn 
machines have been designed fetes 
greases at) sub-zero temperatirs f 
evaluating their low temperagie st 
ties. “Phe Norma-Hloffmiann gehit 
of the method developed by thdier 
pany and the U.S. Naval fFgin 
Station. As operated by Norgedle 
test are chilled to minus #0 apres 





bearing which has been filled ftap 





cent. of capacity, This invdbs a 
| grease Which is spun inte the sari 


producible distribution, 






























Phe Navy cold test apparatus, as shown above, is 
the single spindle type with provision r quid-bat 
1 R 4 
cooling. ox os a 
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Cold Vesting Units 


Tostieparatus (left) and the The test consists of determining the load in grams 
Pestigstnit) below). These which must be applied to the bearing to start rotation, 


ned fetesting of ball bearing and the length of time required to bring about one 


erates for the purpose of complete revolution. An initial load of 500° grams ts 





perafi: starting characteris emploved: if this fails to initiate any movement in the 


iin grhine is an adaptation bearing, the load is increased to 1,000 grams and if 
by thiieneral Eleetrie Com- 


Vil Byincering experiment 


necessary to 2,000) grams The details of the Norma- 
Hoffmann machine show a cireular disk mounted on the 
Nonplloffmann, greases for end of the bearing spindle which disk is divided into 
Mt) lupes Kahr. inca 204 ball 


leditapproximately LO per 


eight equal divisions around its circumference. After 


enough weight has been applied to start rotation, the 


1 ibs about a Cramis © time in seconds required for each division to Pass il 


» thdoarmge to msure of re- fixed point is observed. Also the total time to make 


one revolution under a given load is reeorded., 
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1988 
Machine 









Research 


1940 
Mane hine 














The activity of 
the U. S. Naval 
Engineering Ex- 
periment Station 
at Annapolis, 
Maryland, in 
studying high 
temperature re- 
sisting greases is 
particularly note- 
worthy. This was 
prompted by the 
necessity for 
evaluating greases 
as to their suit- 
ability for mech- 











has been de 
veloped whe rein 
the same grease is 
un for seven 
hours at hoo de- 
erees Kahr The 
beater involves 
an electric ally 
heated jacketed 
receptacle hold- 
ing about one- 
half pound of 
which is 
so designed that 
a ball bearing 
mounted on a 


yrease, 








anisms where 
temperatures approaching 350 degrees Fahr. and speeds 
around 2400 r.p.m. may prevail. 

For test purposes, Navy Grease Machine 1938 was 
developed. It consists of a ball bearing mounted on a 
horizontal motor-driven shaft, surrounded by a housing 
and jacketing arrangement equipped for electric heat 
control. Test runs are made at constant elevated 
temperatures from 100 to 350 degrees Fahr.. readings 
being taken from a thermocouple attached to the bear- 
ing. Provision is also available/for measuring starting 
and running torques similar to the A.B.E.C. Machine. 


Procedure 

The bearing is charged for test by means of a special 
vented device (The Navy Bearing Packer), see p. 138, 
so that an accurately measured amount of grease is 
always used, and all voids in the bearing are filled with 
grease. One hour initial runs are made at 100 degrees 
Fahr. and 600 r.p.m., and at 350 degrees Fahr. and 
2500 r.p.m., using a fresh charge of grease for each. 


The Beater Test 
Coincident with this test, a high temperature beater 


vertical motor 
driven shaft can be immersed and rotated in the test 
sample. A wing nut which secures the bearing at the 
end of the shaft acts as a propeller to cireulate the 
molten grease. 

After running a grease in the beater as indicated, it 
is cooled and then samples thereof are in turn run in the 
Navy Grease Machine. Observation of the resultant 
starting and running torques, as well as any leakage, 
and comparison with similar observations gained from 
running the grease before beating, gives an interesting 
idea as to the effect of high temperature beating, 
Widely varying results are considered unfavorable to 
the grease being evaluated. 

Since the development of Navy Grease Machine 1938 
certain modifications have been included in’ Navy 
Grease Machine 1940 which is now in use at the Naval 
Engineering Experiment Station, supplementing and 
partially supplanting the 1988 machine. The principal 
modification in the 1940 machine is provision whereby 
the test bearing may be loaded up to its rated maximum 
load without interference with torque measurements 
The accompanying illustration of the 1940 
shows a front view with test weights in place. 


machine 
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Norma-Hoffmann 


Stability Test 


This i static test for study of accelerated lation 
of vrenuses It is based upon the fact that ition { 
petroleum products, fatty oils, and lubricating greases 


Norma-Hotfmann Bear 


Ings ¢ orp. have done SOT interesting work Wn studving 


usually occurs in two stages 


this type of oxidation, through the cooperative efforts 
of Messrs. F. L. Wright. He. A. Mills and W \ 
Lutz I papers on Appl cations of an Acceler 
ated Test for Determining the Chemical Stability: of 
Lubricating Greases, * and “An Accelerated Oxidation 
Test for Chemical Stability of Lubricating sie 


Marnie 


Cireases. 
In prim iple, thes have develope d ch Tree hanism which 


measures the rate at absorbed ir 


which ONVYeH IS 
readily oxidizable constituents in) the 


As two stages of oxidation are ins 


oxidizing the 
yrease sample olved, 
they have termed the first step the 
During this period a comparatively slow reaction rate 


induction period j 


occurs with relatively slight changes in the chemical 
properties of the materials under test With many 
greases there is a sharp change in this rate of 
oxidation, indicated by a definite Increase in the re 


action rate rhis pont is regarded as the end of the 


induction period and the beginning of the second period 


One is most concerned with the length of time involved 
during the induction period, as this is indicative of the 
stability of the grease under test 

The apparatus consists of a stainless steel bomb and a 
suitable constant temperature bath. For convenience, 
this bath is made large enough to hold several bombs 
The bomb is fitted with a suitable valve for flushing and 
filling with oxygen, and is equipped with a 
gauge to indicate drop in pressure resulting from the 


pressure 


absorption of oxygen by the sample of grease that is put 
in the bomb 0.0] 
grams are spread in a uniform layer, over the surface 
of containers of glass or metal similar to that which is 
likely to contact the grease in actual service. The cups 
holding the grease samples are suspended on 18-8 
Closure of the bomb is effected 


Grease samples weighing 20.00 


stainless steel holders. 









by bolting down the cover plate, a lead gasketed tongue 
d groove 
Whe al the bomb has Deen assembled for testing it is 
flushed by filling xvgen and allowing the oxvgen 
oO escape Phis after which 
the bombs are filled with oxygen to approximate the 


joint assuring tightness. 


al pressure 


| with « 
t s done at least five times, 
to be used. making allowance for the pressure 
that wall the bomb is heated to 
Fahr. 


Phe bomb is then immersed in the constant tempera- 


Wesstre 


crense occur when 


the testing temperature of 175 or 210 degrees 
ture oil bath which is provided with agitation, and 1s 
thermostatically controlled to maintain the tempera- 
plus or minus 0.5 degrees Fahr., of the 
When the bomb reaches constant tem- 


within 


ture withir 
desired figure 
perature, usually two hours, the oxygen is 
gassed off to the exact pressure selected for the start of 
the run, usually 110 pounds gauge 

During the test the pressures are recorded every two 
The sft 
ard coordinate paper or on log urithmic paper. 
break in the 
the induction period 
of the factors found to have an effect on the 
tested by 
celerated oxygen absorption method are oxygen con- 
on. the temperature at which the oxidation test 
agents present in the form of 


are plotted against time. either on stand- 
\ sharp 


time absorption curve indicates the end of 


hours 


Sore 
oxidation of grease when means of the ac- 
centrat 
is run, and the catalytic 
metals in contact with the grease 

One which is satisfactory for ball and roller bearing 
noticeable change in color, 


lubrication will show no 


consistency, or appearance until the end of the induc- 
tion period is approached, nor will there be any decided 
increase in acidity. After the grease begins to absorb 
oxygen more rapidly, however, it will quickly darken, 
turn rancid, perhaps separate oil, and show a decided 
increase in acidity. 

s pp ed ngs of the Amer n Society for Testing Materials 
Vol. 38, Part HL, 1938 


* \ paper prepared for The Bearing Engineers Committee on 
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The General Electric Method of Evaluating 





Greases— 


























combined action of heat. light. oxvgen, 
and moisture for a period of two weeks 
In this the test differs from other ac 
celerated oxidation tests in that pressure 
isabsent, light and moisture being present 
instead Phe author regards light as 


particularly important, as the action 


thereof has been found to speed up the 
oxidation reaction materially 

Following the oxidation treatment, the 
bearings are again studied to determine 
the resistance to turning which the grease 
may impose. Any increase over the origi 
nal foree required for such turning is re- 
garded as due to gummy or oxidized 


materials which have been de 


veloped 





within the grease ino ‘he bearing The 


greater this force (or weight necessary to 





In the evolution of The G. E. 


properties of greases, oxidation tendencies were. first 


Study of the service 


measured by observing the increase in acidity after thin 
layers of the grease under test had been exposed. to 
heat, light, and oxygen. This is regarded as a static 
test. Later 


conditions was developed, involving the packing of 


a method more comparable to storage 


conventional ball bearings with grease, following which 
they are exposed to oxidizing conditions, after which 
The latest 
method measures this latter before and after exposure 


their resistance to turning can be noted. 
to these conditions. 
determining the starting torque. 


This test subjects the bearings and lubricants to the 


Obviously, this is also a method of 


turn the bearing the less resistant the 

grease is to oxidation in the opinon of the author 
The effect of bearing materials can also be judged. 
In other words. the test is regarded as showing the 
catalytic effect of certain metals such as copper alloys, 


When 


bearings with steel retainers are used most greases ap 


on oxidation as well as hardening of greases 


pear to be quite stable, but im the presence of bronze 
retainers, when subjected to the a oresaid conditions, 


some greases will become materially harder. 


*H. A. MeConville, Works Laboratory, General Eleetrie Co 
Schenectady, N.Y. 


Recent Developments in Ey 


In Report on tating Lubricating 


Greases” General Electric Reviews -p. 242-245 incl, May, 1937 








| 








LUBRICATION 

















The SKF Angular Contact Bearing 
and High Speed Grease Test Units 


Angular Bi aring (rrease Te st 

Unit A permits study of the behavior of grease in 
angular bearings. It consists of a horizontal shaft sup- 
ported on each end by two angular contact bearings, 
resting in suitable pillow blocks Phe shaft is belt- 
driven by a one horsepower 3,400 rop.m. motor. The 
only load applied is that due to belt tension. In the 
right hand block, the test bearings are installed with 
their retainers diverging outwardly so that the grease 
tends to work out and away from the balls and races, 
while in the left hand pillow block the bearings are in 


stalled in the opposite direction so that the grease is 


worked into the races and voids. The former presents 
the most severe condition, hence is most) valuable in 
denoting the lubricating ability of a grease 

Thirty grams of grease is charged to the lower half of 
each bearing, then the test is operated continuously 
until failure, or at least for a period of six months. 
Meanwhile, readings of bearing temperatures are taken 
every two hours. These temperatures, for normal 
operation, range from 120 to 130 degrees Fahr. for the 
bearings diverging outwardly, and from 140 to 150 
degrees Fahr. for those diverging inwardly. Any sud- 
den rise or sustained rise in temperature would indicate 
starved lubrication or bearing failure; when this occurs 
the test is discontinued 

At the conclusion of a successful test, the bearing 


elements are weighed to ascertain any loss in metal as 


compared with similar weights before assembly. This 
is taken as an indicator of wear. The grease on the 


bearing is weighed so as to have a measure of how it 


clings to the bearings. The amounts of grease in the 

















housing and leakage are also determined. The grease 
itself is examined both chemically and phy sically for 


color change, oil separation, oxidation, et 


Horizontal High Speed Bearing Grease Test 


Unit B is for testing grease in a horizontal high speed 
bearing. It consists of a horizontal shaft supported on 
each end by a ball bearing, held in pillow blocks by pins 
to prevent rotation of the outer race. The shaft is 
driven at a minimum of 11,000 r.p.m. through belt 
drive to a 3,500 r.p.m. one-half horsepower motor. 
Four grams of grease is charged into the bearing, then 
both seals are closed. Weights of the bearing and the 
bearing plus grease are taken before and after the test 
to determine loss of wei ht through wear. amount of 
grease retained on the bearing, and the amount. of 
grease leakage. A test is continued until failure, or at 
least for six months, temperatures being taken every 
two hours. Any sudden and sustained rise is taken as 
indicating starved lubrication or bearing failure, and 


the test is discontinued. 


Vertical High Speed Bearing Grease Test 
Unit C is for vertical high speed testing; it permits of 
study as to how grease should be applied to a vertical 
bearing. In design the test unit is similar to the hori- 
zontal one, the test procedure is likewise the same. 
Temperature measurements on all three machines 
are taken by using thermocouples in contact with the 


outer races of the bearings. 
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The SKF Heavy 


Roller Bearing 


This machine is intended for develop- 
ing data as to the ability of a grease to 
stand heavy loads. It consists of a hori- 
zontal shaft supported by two cylindri- 
cal bearings, each spaced four and one- 
quarter inches from the center of the 
shaft, and resting in special pillow blocks. 
The journal extends through these two 
pillow blocks and is adapted to carry an 
additional bearing on each over-hanging 
end. These Jatter bearings are used as a 
medium through which the load is ap- 
plied to the two center cylindrical bear- 
ings. The 2,100 
R.P.M. by belting to a five horsepower 
1,750 R.P.M. motor. 

Seventy-five grams of grease is charged 


shaft is rotated at 





Load Cylindrical 
Test Machine 


to each test bearing, the motor is started 
and run for one-half hour, at which time 
the load is gradually applied until it 
reaches 


the desired 4,240 pounds per 


bearing. This test is also rua until the 
grease fails, or at least for six months. 
Temperatures are taken every two hours. 
At the end of the run, the bearing is 
studied for loss of weight and = grease 
disposition. The grease is further ex- 
amined both physically and chemically 
for oil separation, hardening, oxidation, 
ete. (The two outside bearings are 
charged with grease and carefully ex- 
amined after each test. They are, how- 


ever, not considered part of the test.) 
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Ball and Roller Bearings 


at their \)\Eh-S\M\t DLS 








MODERN HIGH SPEED LOOMS 
(right) equipped with anti- 
friction bearings. Present-day 
equipment in nearly every in- 
dustry is saving power, giving 
smoother performance with 
correctly applied ball and 
roller bearings, lubricated 
with Texaco Starfak Grease. 











PF MPST ere 
Photo courtesy of 
Hyatt Bearings Division, G. M. Sales Corp 


one REDUCE wear and gum trouble in anti-friction bearings, and 
realize even lower power costs, by using a lubricant engineered 
specifically for these bearings. In ball and roller bearings on all kinds of 
equipment, the lubricant that assures lower starting and running torque is 
TEXACO STARFAK GREASE. 

Highly stable, Texaco Starfak Grease resists oxidation, separation, 
gum formation and expansion due to air take-up. It does not separate 
or leak out, or cause spoilage. It maintains its lubricating qualities even 
under severest operating conditions, over wide temperature ranges. 

Texaco Starfak Grease is a typical result of the far-sighted research 
which is responsible for Texaco leadership in so many important indus- 
tries. Trained lubrication engineers will gladly cooperate in making 
savings with Texaco Starfak Grease in your ball and roller bearings. 
Phone the nearest of more than 2300 Texaco distributing plants in the 


48 States, or write the nearest District Office listed below. 


TEXACO Starfak Grease 


THE TEXAS COMPANY ° TEXACO PETROLEUM PRODUCTS. 


HOUSTON, TEX. . . . 720San Jacinto Street 
LOS ANGELES, CAL.. . 929 South Broadway 
MINNEAPOLIS, MINN. 706 Second Ave., South 
NEW ORLEANS, LA. . 919 St. Charies Street 


- + + Olney Rd. & Granby St. 
ASH.... 3rd & Pike Streets 


ATLANTA, GA... 


- « « 133 Carnegie Way 
BOSTON, MASS. ... 


20 Providence Street 
14 Lafayette Square 
Main Street & Broadway 
- 332 So. Michigan Avenue 


BUFFALO, N.Y. . 
BUTTE, MONT... 
CHICAGO, ILL. 


, N 
DALLAS, TEX. .. . . 2310 So. Lamar Street NORFOLK 
- « 910 léth Street SEATTLE, 


DENVER, COLO. .... 





THEY PREFER TEXACO 


@ MORE SCHEDULED AIRLINE 
MILEAGE WITHIN THE U.S. 
AND TO OTHER COUNTRIES IS 
FLOWN WITH TEXACO THAN 
WITH ANY OTHER BRAND. 


@ MORE BUSES, MORE BUS 
LINES AND MORE BUS-MILES 
ARE LUBRICATED WITH TEXACO 
THAN WITH ANY OTHER BRAND. 


@ MORE DIESEL HORSEPOWER 
ON STREAMLINED TRAINS IN 
THE U. S. IS LUBRICATED WITH 
TEXACO THAN WITH ALL OTHER 
BRANDS COMBINED. 


@ MORE STATIONARY DIESEL 
HORSEPOWER IN THE U.S. IS 
LUBRICATED WITH TEXACO 
THAN WITH ANY OTHER BRAND. 


@ MORE TOURISTS USE TEXACO 
FIRE-CHIEF GASOLINE THAN 
ANY OTHER BRAND. 


DISTRICT OFFICES 


Indian Refining Company, 5 East Market Street, INDIANAPOLIS, IND. 


























